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(54) SUBSTRATE DRYING METHOD AND SUBSTRATE DRYING DEVICE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To effectively remove processing liquid sticking on a 
substrate, without causing the processing liquid to re-stick. 

SOLUTION: A wafer W is held horizontally and rotated by a spin chuck 1. In order 
to dry the wafer W, the spin chuck 1 is rotated slowly, while rinse liquid is supplied 
from a surface nozzle N1. Consequently, a large drop 50 of liquid is grown on the 
main surface Wa of the wafer W. Then when the rinse liquid is stopped from being 
supplied from the surface nozzle N1, the drop 50 of liquid moves slowly toward the 
peripheral edge of the wafer W due to the slow rotation of the spin chuck 1 and is 
removed outward away from it Then the spin chuck 1 is rotated fast to shake the 
water off from the surface of the wafer W and dry it 
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s«%7kjp{ca3*uoo, c©s«©£®4fi3£-r6iei 
ews* to »> k ^igs«*sr 1 ©embsk-cieiie § -a- & 

t©^@l£Ig*©^tt:tet>T±i2S«©£M{t*!i 

<. ■e©«iaiiRo«*&*ff±r*ci{cj:») > ±se*« 

©*S±«:tet,»r«iSijR©S[ffi«rfiSSS : B'S?KjgR!5Sn: 

at. 

±iaffi3ilHifexs©«, »«4*¥«:33ti/-3-3. c© 

S«?r_t:faiHl^f4^S to 0 tc±SH» 1 ©@eitffi<J: 0 

iSii**2©ia«Msme$i±4wai5iexigi*s 

[Bl*«2 ] ±K<sa[lME3SUC*JWS±ia» 1 ©lite 

rat*, sfiomafrc 1 5 0 r p m«To«Hrti § 
±i2flS3iiier^fc few ^±iam 2 ©HSiitgw: . 

©@K&r 1 5 0 0 r p m«±2 5 0 0 r p mJi(T©«5 

Hrt 4 $ nr b» « c 4 £#m 4 f sit #at 1 f ai£©*« 

[BWBI3 3 ±EK«tMMctt«Wl*WOT *»•)," c© 

a*tt*«©* 4 ©sass^t » 9 0 flBKi-r * zctzm 
r •&» #jh 1 * &« 2 iai8©sffi?ati*ffi. 

nr. 

«t*?KS9W S fc»©3S«£J$*8 4 . 
c ©aeeeas^aR: «t o xsm § tofc»s©iffitc^a 
®*{&&-f £fc&©^3v$^#a 4 . 
±EWK£J#¥«K: iot^S tofcffig©£M(cfi3£ 
■9-SIbBS*MS**>»JK:. i:iaSt£3tH^a£lli£$tf£ 

±ssm&&&stic3&zs titcm&zm 1 ©laeaarc 

BRS-ttfeftv C©^l©HI«raJ: , 3 4>^^^^2© 
BtsjUS-CBK S 5 «fc 9 K , JJBI9IEIBJKi^a«fflai 

±ies«^^sccs:Jt $ n/c*«*s±ia^ 1 ©IeISkjI 

B«c*BI*£#*& L . ±iBS«*5 _hf20 2 ©HltofSx? 

BfKS*i4J:9feP<. ±tes«©±s-©Ma?s©« 
s. 

[»3R55 ] _h8B* 1 ©HISIgB. asoiaiafiT 1 
50rpmOT<D»£§titfcD. ±!3lil2 ©HSS 
»KB. S«O0<E»-C 1 5 0 0 r p m&±2 5 0 0 r 

[ft#>B6 ] ±ia^«iBWctt««**rixr*»») . c© 
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4 ©JgtfcSj B9 0 flKLtC* 5C£4# 

« 4 -r s 4 $ «: b 5 iatg©s«ia*«s„ 

[A9i(DtMIRcSm] 
[0 00 1 ] 

aft^Sti!£&9© 77^;W^7>^ ( F 

10 ^gfc^fS, 
[0 00 2] 

[«£*©&»] *3M^««RatDB«:*Jt>rtt. 

©?5fe?^WftotoS. c©gtitm©S«K«, miKDtcib 
1cm\i>bti1tg&HA <-*WKtt#E*) W«IT^S 
©t\ co^iS*»0«ifc«b<^*S*ffl3Wftoti 

ftJi-i. C©^f>?+y^4i«jtlHlKStt-5fc& 

20 ©@®lSb»»4*ffl^.rt,>s. c©#fS(c«t9. HHS 

[0 00 3] 

[^Hj5t»sf|?^bJ;5 4-r.5>PM] 4C6*5. ^i^©3E 

B, C©«fc5tt««». *4©««!W*59 OfttLh©®! 

HIK$ifrJg0^0ie«=& ; ff*5 i 5 4-rS4. ^x^©[51 
K©JjDii{C#-,-Cgt?^)S*5'i'X7N^«;fRy : tBl/. MS* 
■^•©Riim^<ffi^l/. ^©gl&toMO^x^ 
(cffffiilT^inSS^tS. Iel^tti|g±©-i5fe 
*}RtCttia^^*JK 4 ^4 "fPM 0 !S^3&>6 . f x^©3E 

?c ■^;x7^©|g^sJ&^-^•^c^f 5tc«. xt^^t^© 

[0 004] RMftHMK. i»*tti«i4Wlftl,«« 

©^^atcfct,ir^^D-&JS^*>o^: 0 -e-c-c. c 
©»9i©aw». ±a©sa5Ws®*«?^L. SSKit 
#u/c^a«>&. ^a?s©w* ; &*D$-tf3c4%< 

*««-T5C4t?*4. 

[0005] sfc. c©^©ffe©sa«j». mfownm 

50 [ 0 0 0 6 ] 
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^Biaxr&iHio*** too tca»««*«f i ©@e 

©fflJB«c*jC»T±^«^£ffitc^*£0U&U ±IB 
fiaHI£xe3W»7-rSJ:0fc»<. ^©®Ji?£©«;£ 

*©«»*fiSfi3tf4^li8Kia&. JbfBt£jIHM£X 10 
H©«. S«£*¥K:±J3U-oo, c-OSKtJhGBCI 
ffoSS to t> tc±iem 1 ©HSSIg <fc 0 feftitoJII 2 ©a 

[0007] c©^icj:'n«. ©iiateifi©^^: 

§-t*6to-2>. * L-c. SftDt&jftgn&c'J: 9 . J&SO/c 
8ffiftS*i4. C©4#, ^ffi5S^j©«iilrCcj:^, g«tt 

#*«ctfstfjrrs*$-enB&t». 
[0008] — (&mmmj:m< l cm< immmmnm-c 
«. ss* 3 i«^Ki5iiE$-a-p,n > *©*E©Ma?s^ffi 

Kfc^Tgff&Sto/ClAS©"?. 3®B$|g|©iff&0<EK:J: D 
»«©l«**5Sj"C*. £/c, J3B#>6©$!H®£©SIMa 
iI0{Cct-5S^©S^©*5-enB)S:t,^ co^mco 
r. S«<D16M«: *©@^*±fcfcW**«©«B 30 

[0 0 0 9] f»#^2IB«S©^HJ«. JJBfiaiEHEHI 
K*J»4±BB» 1 ©HfSISB. StS©0l££fc-C 1 5 0 
r p mtTRDffiHfti £ toT*J •} . ±S2iSiIlHfl£XS«: 

*ws±B*2©@«aiStt*. s«©@e^-ri 500 

r pm«±2 5 0 0 r p mJyT©KHF*9<t 3 tor C 

<t=&#a<b-r*is^aiiB«s©*«fe«i^ffi-c*s. c 

©fgBJlKi.fctoB. (5»|5BgXS{c*jW5^?S©^«*iJ: 

[ooio] ftfc. ffia@IEie«t>«:«. gffiiir-®^ 
*BIE3tt^iR»*^Stf*^JiSSiei. c© 
ffiMftSXlIJ: 0 fcii^lHl3BSS-C»ffi*|5||g3 t>-& C 

«E©»«* 4«iWPI»xei *m totor <fc 
t>. c ©*§•£«:, «jBfi£SXSte*$W5*«©lHlteiSS 
B. 5 0 r p m«Ti SftSC i»S O < . 3? (Tfc 
to*>. EHgfluk) iShT4Al,>. fgffigflfcX*! 
tC**tt£Sffi©[5RS3K«. 5 0 r p mJ^± 1 5 0 r p 
m«Tt3to£C<ia5S?$lA>„ 50 
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[0011] ift^3iBtt©?Hlltt. ±IBSfi»iMctt 
S^fltfct), COill*tt«l«0*i 9 
0S«±-C*S C 4 *^ai!i-r?>«*^ 1 £/cB2IBf£ 

<o««8R**ffi t?* s . c ©i *> icmm&mmmmz 
[0012] si$i4Eie<D%ia, « 

fc«>©S«?a!S£&B{c*jl,>T. a«**JF«:33*TSfc 
*>©*R3aS*«£. C©S«5:^l8«:J;o-r3a#3 
ftfc^©±IBC«91**«|&-j- Sfc*©»ffl««fc* 

S-e*fc«>©iaiEig«p#at. JbES«B^*Stc3a# 
©@ej£fif«fc«3 6*r&ft2©BI£MET»iaiE3-ti*J: 
E*Bsa^a«c3ti#3ft?tf^#±iBii» i ©mess 

Ksti.4<fc o i>m< . ±iB*«©XM-©«ia?s©m*& 
[0013] c©» jsstci: o , nt&gr l mm.<D¥mtm 

»#B 5 «*©»»». JJB»- 
1 ©mgaueii. SKOHlBK-r l 5 0 r p m#T©tt 
HrtiStoTfcO. ±IBm2©[5IKaa«. S«©0iR 
$TC 1 5 0 0 r pmJiLh2 5 0 0 r pmtiTOlifti 

•[0 0 14] C©1tfiRtCj;i5. S3a®2iBiE©^iPI 

«&a&***as'c**. ft*^6fBi£©^Bj{j, _hies 

St4SMctt««*WOr*5») % C©»*^MJIi©7j<i© 
«M««9 OS«±'C*SCi*i|*«i'r*l»*314* 
/c«5IBtg©SSI£*l^g'C4)5. c©«fi£(i:J:«3.'fS 

3 fBtg©^Bj t |g|«&S»m*as!c-c# 4 . 
[0015] 

. [^BJ©HJfe©ff5Sg] «Tt?«, C©f69i©SQ6©J&Sg 
SS#affi^#ML--cifffl(cgiBj-r5 0 sib. c©- 

•)x;\W©fIWa (HI K:*J^4±M) fctfmbXi,* 
*«fe»S*»Cf>**!ftlfflLrfir)«J*C4KJ:»). c© 
^i/NW^^S-tf -Sfc«?)©gt^ • KAraT**. -f 
lATOiiW a ©Kl3«*i«tt»*ttW«i <c 

[0016] jw«*rHlfiWc-3i>riiMBr*i. c©stg 



5 

*«*&wsp*k> £*4t*.rt><&. ^t>*t^i© 

±^CC«, *x^W©£ffiWafc|SjWTffi*«*#*te*r 

2, N3#* ^ ^2 ©JffiBSB 2 A 6tirC> 

c©te®#?^2©WMffl52BB:> Sx^W©!^ 

gsn, tes*^^2(DjgffiSB2 A©«a***«ai/ 
Tsm^n/cirtStti c©@ng<*i i©±®t* 

1 2ccsaasn^tB»*o^+9^tr>i 3tzmLx 

1^5. ^b*>^Xl 2«, fciiB, ^ffitfttete^T 

oftSK: ^ t ^ t*> 1 3 ^ 5 #w i^. mm 

[0 0 1 8 ] mmsZ^N l*5j:D f Sffi^^N2, N 
3(Ctt, SSi«*>*2 l3^6CDi5fe^*SR (7^«J^T 

* > * 2 1 ^6©IS^^fi^iiEf 23i, "J > 

2 2^e>cD ! ;>xvg^^ti€> y >xjffiiffg 

2 4itt, jfc*riSfe»»fflB«2 5K:^«L'T:*J>3, C<D 
»«Ef2 5^ yXJl/Nl, N2. N3CcS^sn 
TO&o ^^^2 3fcJ:c>*y >*MIH^2 4©}£^ 
CC« k SI?Rffl^^^3 1 fccfctf y ^jWB'W^ 3 2 # 

-en-en^snr*$9, cne>o^3i. 320 

[0 0 1 9 ] H2tt, C<D»K«H!i««©»fP*SB98"r 
-5^«>OEI"C*S. 02(a) tt, Xtf>*+**1©H 
|£SK<D^ffl^{t*^Ur*5 0, 02(b) M^^' 
JV^3 1©HH«W**0-C*y0, 0 2(c) 
«/tju^3 2©HHBWK*^b^t i *. •Sx^WKSf'T 

*te3**T*r©ttiH«:« % Ma«S4». 
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J:»y>^«»^>U^3 2*HJ5aWBfc«#*"*. 

tt»3»3*Wffliu , r. ^t:>?t lone^HttS 

^W©0<BBrC3 00-1 00 0 rpm) &cit-f 5£> 
ffiffii$»4tt. HtiRffl^;v^3 1 *HSW*. cn^ci 
9, @^©^x^Wfc:yX;l/N 1 , N2. N3*>6© 

10 t 2 3^e>©JBHICc» fc StSUS'W^S l**BWS3*v ft 
to-p-cy>x^ffl^Jl/^3 2#BJ«3*iS. cnocj: 
9 X ^x^W©aK®©*^£^ v ^fc^^ >XX 

[00201 v>xjm<d33S* *r^t>%, y>x*KJB 

mi,:/ 3 2 3&SHSS3n*aHf<iDj)!lffl«:*ylir», MH8 
■4». @IEK»^3*fWWL'r, Xtf>?t^l 

t50r pmHT) Ct£TiSj£U ^©iIK£— 5^53 
(/ciitf, 2-10W)f«^o cm?), ■? 
20 X^W©3EffiW a y ftfctfMS-C, X fc' 

+ ? # 1 S©^ ^x^W©£ffi 

[ 0 0 2 1 1 b#£ij t 3 tic. $ijfflj^g4 y >^mm^ 

g^iSS (^^^W«St5 0-1 5 0 rpm)^ 
^-C^jlU, 5E«pIB 2-10 

9BK(c«, ?S?g^SX®iiS«S^Xgt<D«#^?t 
[0 02 2 ] C<DjRSfflH»xe©««, W«Sa4tt, 
XAW<Di^tt2 5 0 0 r p m) (cSrSniSO, CCD 

fgMiiffi^— s^ra (/c^itf, 10-6 of*fa) mn 

40 b/cf^c, Xfcf>? , + ^^l©IelR*fl l ±S**. c^ 

^> /c» (Dig 0 W 0 K«SX^tf t>ti h . 
[0 02 3 ] COfEflWHiao^x/NWtt, XIBOSS 

50 [0 024] t/c ^x^W(D@ISIS^, ^x^WCD 
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®m&.-C. 1 5 0 0 r pmfiU:£fcoT^£JBra*««a 
fcft*., fc*>\ aM^X;UN 1 iS®>X;WN2 ( N3 
(KiiaiiXSJ:»)*>»«:HJSJiSti*Ci36«»*L/ 

[ o o 2 5 ] 0 3 b, mwnitxaicwsfi^BCRn 
-r-sfcao^x^w©^^**. saggEBfcis©!* 

•2>„ £©£#, *b'>3^ y£ 1 ©l!i£#ffi3I-C*-?>cr> 

^ J5t«»36j»ar **f *ntt<t < . ■> x^w©tp*ttia 

«tot, 9x^W©£MWa©&jg©«tf:£T*l&*-f 

[0026] *7c. iKBa»Ba:sT?«. «?S5 o wmm 
fc^s^ri^^ki^sfj-rsci^^i,^©-^ -^x^w© 

JSi|&*> 6 HJtc?BhB 5 0 f y' 2 ©fSMSP 2 B &Cf£ 

l>fi<arSC£W>. -5-©/cto. {piJ®g|52B#><E>© 
HHaji-o /c8fcS>?B9Ri5f:a59 x;%W©£MW a &tStt#-r 

y >*x*i©*88K:*5i,>-c, * tr>* + ^ 47 1 ©H^a 
c©jssL7c®?ig^. *t>*-*»*i*ffia 

7c* > 9xAw±©#^*^tt*#fc«S|£SCo 
Ci(ci5:5*>6, * ? 2 ©flWBSB 2 B #> 6 BMail 
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mm*** < f&msvxft h%m?z>&*> tc urt,^© 

-C, ^x^w©0e$4^±©*^«. a®5B2>©8!i*K: 
<fc0. *©**&*»£ ifctcgfBftS ft* ctcctti. 

a. 

C0 02 7] c©^bj©— sawBMKc-^rsMiii/fc 

^sxfl<^:fE^^sgfl^xgi•r , ^ e>^* ? * l ©n-Kit 
— 5BiS:©|BllE{c«J:orS?S©^S 

[0 02 8] -€-©ffe. ^9l#©«iBKie*SStt/d£$fi 
20 m^©©ffl^ffi*©^£irrci#TtfflB-e*>£. 
[Hii©tt¥a:ift9n 
' [in e©»w©— *it7^»«:«*a«*!aBi»D« 
ss*5%-riaiww35c»fffiia'r*s. 

[0 2] C©S*gMa^g©S6f / P^ift^-r-2.rcsb©0f 
[13] *SBWBaiS«:*»W*flFffl*tt?8-r4fc»©'> 
[##©iftBj] 
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